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radius, say five to ten miles, culm and washery refuse, when
burnt under steam boilers or gasified in producers, form very
valuable cheap fuels for power generation.

Special types of furnace grate and of gas-producer are,
however, necessary in order to obtain good results with these
materials, and in the following pages some facts and figures
are given, based upon recent practical trials in England,
America, and Germany.

THE UNITED KINGDOM.

The early attempts to utilise culm and washery waste for
steam raising in the United Kingdom were made in furnaces
of the destructor type, for it was recognised that it would be
impossible to obtain a good evaporative efficiency from
fuels containing from 25 to 35 per cent, of ash, in the ordinary
type of boiler furnace.

Goodrich, in the Engineering Magazine, some years ago,
pointed out that a Lancashire boiler with a grate area of
only 38 square feet could not possibly maintain its proper
rate of efficiency with a fuel the evaporative power of which
was at the best only 4 Ibs. of water per Ib. of fuel, and he
proposed that the grate area should be doubled, and that
compressed air should be employed to support the combus-
tion. External brick cells with grate areas of from 50 to
75 square feet were therefore provided, and under these
conditions, with forced draught, an evaporation of 10,000 Ibs.
of water per hour, with a Lancashire boiler measuring 30 feet
by 8 feet, became possible. This Dutch oven 'type of
furnace, howevera while quite useful for large-sized material
and the " brasses " from hand-picked coal, was found to be
impracticable when fine-grained material and the refuse from
washeries had to be burned, and the Bettington type of
tubular boiler has now come to the front as one of the most
suitable for steam raising purposes with these classes of low-
grade fuel.

The Bettington boiler is illustrated in Pig. 22, which gives
a sectional elevation and cross-section of it, on the line A.B.
of the larger figure. The fuel, which must be sufficiently dry
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